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EXECUTIVE SUMMARY

The City of Alakanuk wishes to have upgraded sanitation facilities in order to improve sanitary
conditions and the overall quality of life for its residents. To accomplish this goal, the residents
of Alakanuk are committed to successfully operating and maintaining their sanitation system
throughout its design life. The ultimate goal of the project is to eventually provide a fully piped
water treatment and distribution and sewage collection and disposal system. With this objective
in mind, we have prepared this Master Plan which outlines the approach which the City will take
over the next twenty years to develop, operate, and manage their system.

The development of the ultimate goal of this project will be controlled by the City of Alakanuk,
and will be based on funding by government agencies and the City’s ability to adapt to
successfully managing and operating incremental improvements. Therefore, there is not a
specific time schedule for implementing the various phases of recommended improvements
shown in the table on the following page.

The recommendations presented in this report were based in a variety of information which was
collected and analyzed. The most important factors considered during our evaluation were the
requirements of the residents as expressed during several public meetings and through interviews
and conversations with City personnel and residents. Although initial capital costs were also
considered when preparing our recommendations, the ease of operation and management of the
various alternatives was of utmost importance because of the difficult conditions often
encountered in rural Alaska.

The initial phase of the project will include installing approximately 30 individual holding tank
systems for water distribution and sewage collection. This will familiarize the residents with
the benefits and responsibilities of a readily available water supply and sewage disposal system.
Ultimately, an above-ground circulating water system and combination vacuum, gravity, and
force main sewage collection system will be constructed. Sewage treatment will be
accomplished by modifying an existing tundra pond to provide a facultative lagoon system south
of the AVEC facility. Minor modifications to the solid waste collection and disposal system will
be performed in order to improve operation of the system.

Based on our preliminary construction estimates for the recommend options, initial capital costs
for construction of the entire system as presented in the Master Plan are expected to approach
$13 million. It may be necessary to eliminate or reduce service to some areas such as across
Alakanuk Pass and toward the east end of town by the Native Store in order to reduce these
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capital costs. Eliminating or limiting service to some of the outlying areas will also decrease
operaion and maintenance costs, particularly if a submarine line is required across Alakanuk
Pass.

The following table presents a summary of the proposed phases of the project. The size of the
phases were selected based on reasonably sized service areas as shown in Appendix K. Each
phase does not necessarily correspond to the construction which will be completed during one
year, but rather to the overall development of each service area. For example, although the
initial capital costs for construction of the items included in Phase 2 are estimated to be over $2
million, this phase may be completed over two or three years rather than during one construction
season. However, some of the work may need to be completed rather quickly, as certain Phases
of the project are dependent on one another. For example, before any sort of piped system can
be successfully used, the sewage treatment facility and the vacsum plant for sewage collection
must be constructed.,

Estimated Estimated
Initial Increase in
Capital Annual - Available
Phase Costs 0O&M Costs Funding

Phase 1: $1.2 million -
- Construct Vacuum Plant Building $10,000 State of Alaska
- Construct Sewage Lagoon $1,655,000 $5,000 $0.3 million -
- Install Holding Tank Systems (Truck Haul System) $65,000 HUD-Off-Site
- Upgrade Solid Waste Facility No Impact
Phase 2: $1 million -
- Install Vacuum Plant Equipment $2,254,000 $25,000 EPA
- Construct New Water Intake Structure $2,000 Remainder-
- Construct Piped System for Service Area 1 . _ $10,000 Unknown.
Phase 3:
- Construct Piped System for Service Area 2 $2,200,000 $10,000 Unknown
Phase 4:
- Construct Piped System for Service Area 3 $1,762,000 $5,000 Unknown
Phase 5: .
- Construct Piped System for Service Area 4 $1,102,000 $8,000 Unknown
Phase 6:
- Construct Piped System for Service Area 5 $2,532,000 $15,000 Unknown
Phase 7:
- Construct Piped System for Service Area 6 $1,222,000 $16,000 Unknown
Water Treatment Plant (existing) $66,000
System Total (Excludes Haul System) $12,727,000 $175,000 $2.5 million

WThis may be significantly higher if a submarine line is constructed.
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1.0 INTRODUCTION

Dames & Moore was retained by the City of Alakanuk to prepare a Sanitation Facilities Master
Plan. The Master Plan was also prepared under the direction of the Alaska Department of
Environmental Conservation (ADEC), Village Safe Water Division (VSW). The primary goal
of the project is to improve the quality of life in Alakanuk by providing drinkihg water, sewage
disposal and treatment, and solid waste disposal. The Master Plan presents a twenty year plan
for upgrading, constructing, operating, and maintaining improved sanitation facilities.

Prior to the preparation of the Master Plan, Dames & Moore completed several site visits to
Alakanuk in order to obtain information and to talk with Alakanuk residents to listen to their
ideas and concerns, and to learn what they expect from the Master Plan. During our first and
third site visits, public meetings were held to discuss the Project and to answer any questions
that the residents may have had regarding the Master Plan, and also to allow the residents to
express their opinions. Copies of our site visit reports, to date, are included in Appendix A.

Mr. Paul Gabbert, Project Manager for VSW, also assisted us by providing information,
establishing goals for the Master Plan, and reviewing our submittals.

To assist us in preparing the Master Plan, data was collected from various sources around
Alaska. Interviews were conducted with residents of Alakanuk, government employees, and
other persons familiar with the Alakanuk area, and more particularly with the existing sanitation
facilities.

We must stress that a complete commitment to this project by the City and residents of Alakanuk
is absolutely necessary if the project is to be successfully completed. Although funding may be
available for initial construction of improved sanitation facilities, it is up to the City to operate
and maintain the facilities throughout the life of the system. Residents must be willing to pay
for these services on an ongoing basis, so that adequate funds will be available to maintain the
system. Trained and certified operators must be employed to ensure the City’s investment is
protected. To accomplish this, water and sewer ordinances must be adopted by the City and the
residents. The ordinances will establish the City’s and the residents’ responsibilities regarding
the facilities, provide a basis for establishing and collecting user fees, and define the residents’
commitment to pay for the facilities for the life of the system. To assist the City in obtaining
these goals, a draft ordinance for a water and sewer system is included in Appendix B.
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We understand that the City would prefer to have a piped water distribution and sewage
collection system similar to existing systems in other rural Alaskan communities, such as
Emmonak. Although a piped system is the primary goal of the twenty year plan, we want to
be sure the residents understand that the project will be implemented in phases as construction
funding becomes available. In addition, because the availability of funding for the project will
prevent construction of the entire system in a short period of time, it is most likely that not all
of the residents will receive upgraded services at the same time.

The body of the Master Plan begins in Section 3.0, where a summary of the background data
for the Alakanuk area, including location, demographics, and economics is presented. The
Master Plan continues with a description of the existing sanitary facilities, and a summary of the
City’s financial status. Following this preliminary data, alternatives for different types of water
treatment and distribution, sewage collection and disposal, and solid waste collection and
disposal systems are described. The different types of systems were evaluated based on initial
capital costs, operation & maintenance costs, constructibility, and estimated user fees which will
be required to successfully operate and maintain the facilities. At the end of the report we have
sumumarized our conclusions and recommendations as to the preferred system, and provide a
phased conceptual design and construction schedule. We have also included a list of references
which were used during preparation of the Master Plan. Supporting data and previously
submifted reports are included in the Appendices.

2.0 SCOPE OF WORK

Dames & Moore’s work on this project was performed in general accordance with our proposal
titled "Engineering and Planning Services, Sanitation Facilities Master Plan for the Community
of Alakanuk and Village Safe Water”, dated September 14, 1992. Specifically, our Scope of
Work included an assessment of community needs, a review of available data, and preparation
of a Sanitation Facilities Master Plan for a twenty year planning period.

The goal of the first task of the project was to establish baseline information to assist us in

" preparing the Master Plan. A site visit to Alakanuk was performed in order to meet with

residents and to determine their expectations and concerns, and to collect available data pertinent
to the project. Task 1 included evaluating the community’s desires and willingness to construct
and maintain improved sanitation facilities. Photographic base maps were prepared to assist in

| developing the Master Plan and to help during the design phase of the project. Deliverables for

Task 1 included the following.
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. Initial Site Visit Report

. Detailed Project Development Schedule

. Utility User Assessment and Household Survey Summary Report
. Resident Assessment Summary Report

. Photographic Base Mapping

The goal of the second task was to provide an indication of the City’s ability to operate and
maintain improved facilities. Historical data pertaining to the financial status of the existing
sanitation facilities and the overall City government was reviewed to determine the City’s ability
to financially manage their existing and potentially upgraded facilities. Existing operation and
maintenance practices were reviewed to determine their effectiveness and to establish methods
of improving the practices. This task also included a preliminary evaluation of utilizing waste
heat from the Alaska Village Electric Cooperative (AVEC) power plant, and a summary of
current fuel storage regulations, fuel storage capacity in Alakanuk, and estimated annual fuel
usage. Deliverables for Task 2 included the following.

. Site Visit Reports
. Financial Assessment Report
. Operation and Maintenance Practices Review Report

Task 3 consisted of the preparation of the Sanitation Facilities Master Plan. The purpose of the
Master Plan is to develop a proposed system which meets the needs of the community and is
realistically achievable within a twenty year planning frame. Alternative systems were
evaluated, and a recommendation as to the system which best fits the needs of the residents of

‘Alakanuk was determined. After selection of the most appropriate alternative, a conceptual

schedule for phased construction of the system was dev=loped. Milestones for Task 3 included
the following.

e Conceptual Plan Outline Submittal

. 65 % Submittal of a Draft Sanitation Facilities Master Plan

. Public Meeting in Alakanuk to Discuss the 65% Submittal

o Receive Comments from ADEC and the City of Alakanuk on the 65% Submittal

. 95% Submittal of a Draft Sanitation Facilities Master Plan

. Receive Comments from ADEC and the City of Alakanuk on the 95% Submittal
. Present the Final Sanitation Facilities Master Plan at a Public Meeting in Alakanuk
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3.0 BACKGROUND INFORMATION
3.1 LOCATION

The general project area is located near the mouth of the Yukon River in the northeast portion
of the Kwiguk (C6) quadrangle 1:63,360 series as shown on Figures 1 and 2. The following
subsections include a general description of the project area, including the physical and geologic
setting, '

3.1.1 Topography

Alakanuk is situated on the Yukon River Delta at the confluence of Alakanuk Pass and Kwikluak
Pass, which is the southernmost branch of the Yukon River. The community is located
approximately eight miles upstream of the Bering Sea. The Alakanuk area is relatively flat with
very little topographic relief, and consists of low floodplain river delta which is dotted by
numerous small lakes, slougi'ls, and old river channels. Elevations in the area range from two
to nine feet above mean sea level.

3.1.2 Climate

According to the Environmental Atlas of Alaska, the village of Alakanuk lies within the
Transitional Climactic Zone of Alaska. This zone is defined as an area with moderate seasonal
temperature variation and less cloudiness, precipitation, and humidity than a maritime climate.
The climate is sub-arctic, averaging 18.3 inches of precipitation per year, including 57.6 inches
of snow. The Bering Sea influences the climate by keeping summer temperatures cooler and
winter temperatures warmer than the Continental Climactic Zone of the interior of Alaska. Site
specific historical climatic data was not available for Alakanuk from the Arctic Environmental
Information and Data Center; however, data was available for Emmonak which is located
approximately six miles northeast of Alakanuk. The mean annual temperature in Emmonak is
28.8° Fahrenheit. The coldest month is February, with an average temperature of 5.6° F, and

* the warmest month is July, with an average temperature of 53.7° F. The record low temperature

of minus 50° F occurred in January of 1980, and the record high temperature of 80° F occurred
in August of 1984,
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The last day of freezing temperatures usually occurs in late May and the first day of freezing
temperatures is usually in early September. The freezing index for Alakanuk and other
communities on the Yukon Delta is 3,600 degree days and the design freezing index (1 year in
10) is 4,800 degree days.

3.1.3 Regional Geology

As shown on Figure 3, the geology of the Yukon River Delta, on which Alakanuk is situated,
is fairly uniform. The area is composed of large, young floodplain deposits consisting chiefly
of silt and sandy silt mixed with substantial amounts of organic material. No mineralized rocks
or areas altered by hydrothermal processes were observed during the geologic investigations of
the area conducted by Condon and Hoare of the United States Geological Survey (USGS) from
1960 through 1963. The probability of petroleum in the sedimentary rocks in the area is slight,
based on the impermeability and extensive deformation of the rocks.

The unconsolidated delta materials were generally deposited by water, and have been extensively

reworked by the shifting currents of the Yukon River, its tributaries, and ocean currents and

waves. No eolian (wind deposited) soils were observed during the USGS investigations, but it

is likely that some eolian systems do exist on the delta. Shallow permafrost is present in most

of the deposits of the Yukon Delta. Seasonal surficial thawing has formed numerous small lakes
»and ponds in the area.

The maximum thickness and age of the deposits is unknown, but Condon and Hoare of the
USGS suggest that the soils are no greater than a few hundred feet thick and their age ranges
from the Pleistocene epoch to the present (upto 1 million years old). Fossilized mammoth tusks
over 10,000 years old have been discovered buried in the upper 20 feet of alluvial material in
river banks in the area.

3.1.4 Geotechnical Information

Generally, the soils in the Lower Yukon subregion are described by the Alaska Regional
Profiles, Volume VI, Yukon Region as poorly drained stratified loams, or silts and sands overlain
by a thick mat of peat. Much of the area is underlain by permafrost, except in natural levees
bordering major drainages and beneath lakes and ponds. The active layer of soil is almost
constantly saturated during thaw. Ice mounds, polygons, and peat deposits in drainages and
depressions are common features.
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The soils of the Yukon River Delta are generally derived from old coastal deposits, marine
deposits, or fine grained fluvial deposits. According to a report prepared by the State of Alaska
Department of Transportation and Public Facilities (ADOT/PF) in 1988, and a report prepared
by Duane Miller and Associates in 1992, the soils under the Village of Alakanuk consist of
intermittently frozen silts to predominantly silty sands below the initial layer of surface organics
common to the area. The surface organics are generally very wet brown peat to very wet
organic silt. Sporadic permafrost was encountered, generally between a depth of three and seven
feet, which is indicative of surface frost on top of the thaw bulb of the Yukon River. During
the ADOT/PF geotechnical drilling program, ice crystals and lenses up to 1.5 feet thick were
encountered in the foundation soils under the existing airstrip. The foundation soils consisted
of permanently frozen organics and organic silt. Standard penetration test (SPT) results in the
permafrost layer yielded between 12 and 27 blows per foot, which indicates a weak frozen soil.
SPT tests in the unfrozen soil yielded between 2 and 20 blows per foot, which indicates a loose
soil. Groundwater was encountered below the frozen layer, and the soils were generally
saturated below seven feet. The moisture content for the peat and organic silt ranged from 42
to 108%, and the moisture content of the silts ranged from 37.4 to 64.4%. The soils in the
Alakanuk area are very frost susceptible, and have the potential for substantial frost heaving.

Possible sources of borrow were identified during the ADOT/PF investigation, but no materials
were located that would meet the state specifications for runway base or subbase construction.
Seven river bars on the Yukon river and Alakanuk Pass, all within five miles of Alakanuk, were
investigated and found to contain sandy silt to silty sand with organics, which may be acceptable
for both pipe bedding and trench backfill. The ADOT/PF study indicated that the nearest source
of material that was acceptable for airstrip construction purposes was the state owned quarry at
the Saint Marys’ airport, approximately 75 miles upriver from Alakanuk.

3.1.5 Regional Hydrology

The Yukon Delta lowlands are generally poorly drained wetlands which have permanently
ponded water in local depressions. The water table is located very close to the surface, within
3 feet in most areas. Sporadic surface frost and permafrost is present throughout the region, and
standing water is common throughout the summer months. No stream discharge data is available
for the area, but an average runoff is estimated in The Alaska Regional Profiles Vol. VI, Yukon
Region at abuut one cubic foot per second (cfs) per square mile. The annual peak runoff is
estimated at no greater than 10 cfs per square mile. Ic= jam flooding is common in the spring
during breakup due to the climactic differences between the interior and the coast. The village
of Alakanuk is in an area rated as a high flood hazard by the U.S. Army Corps of Engineers,
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Flood Plain Management Branch. By definition this means that at least once every five years
the entire village will be flooded; however, conversations with residents indicate that flooding
usually occurs at least once each year. Typically, spring floods cover the community to a depth
of three to four feet.

Rainwater, rivers, lakes, ice, and snow are the primary sources of water for communities in the
region. The use of groundwater wells to supply water is not considered a viable option in this
area for reasons discussed in the following subsection. The cheinical quality of the river water
is dependent upon several factors, including the time of year and upstream wastewater disposal
practices. The raw quality of Yukon River water is generally fair, but the water should not be
used for drinking unless it is disinfected first. Because of Alakanuk’s proximity to the Bering
Sea, the waters are somewhat subject to tidal influences. Residents report a salty taste in the
water in periods of high tides and high winds blowing in from the sea, although the salty taste
is gore not long after the winds subside. The raw water is generally highly turbid during the
summer months, and a substantial amount of time must be allowed for the solids to settle out.
The waters of lakes and ponds in the area are generally of good quality, except that they are
high in iron and organic content, and therefore may have an objectionable taste or color. In the
summer, rainwater is commonly collected using roof drains and storage tanks at individual
residences. In the winter, ice and snow are collected and melted as a source of drinking water.

3.1.6 Regional Hydrogeology

The groundwater table in the Alakanuk area is shallow and relatively saline due to the influence
of the nearby Bering Sea. An experimental well drilled by the Bureau of Indian Affairs in
Emmonak in 1963 was saline at a depth of 194 feet, but when the screen was pulled back to a
depth of approximately 80 feet, a lens of fresh water was found. The water was sodium
bicarbonate type, high in iron, had a foul odor and taste, and was not suitable for drinking.
According to the Alaska Regional Profiles, Vol. VI, Yukon Region, a well drilled in Alakanuk
for the school also yielded saline water. Water for the village of Alakanuk currently comes from
the surface water of Alakanuk Pass and is flocculated, filtered, chlorinated, and fluoridated
before use by the public.

The Yukon Delta lies on the thaw bulb of the Yukon river, and a three to four foot thick layer
of surface frost is present approximately three feet below the ground surface. Since the
underlying soils are mostly fine grained silts and silty sands, the permeability of the ground is
low. This is evident from the yield of the well drilled in Emmonak which had a peak flow of
three gallons per minute (gpm). Since this is an inadequate production rate for a community
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well, it is reasonable to conclude that groundwater would not be an effective supply of water for

viliages in the area. Surface water as described in the previous section should be a more reliable
source of fresh water.

3.2 DEMOGRAPHICS AND ECONOMICS
3.2.1 Population‘

The population of Alakanuk has fluctuated, but has generally increased over the last twenty
years. Over that period, the-population'has experienced a modest growth rate of approximately
3% annually to 544 persons according to the 1990 U.S. census. Approximately 96% of the
residents of Alakanuk are Yupik Eskimos. A brief summary of the pertinent information found
in the 1990 census includes the following. '-

. Median age (years) ‘ 19.8

. Total number of households 112
. Average number of persons per household 4.71
. Median income: ~

-. Per household $17,708
- Per family $23,250
- Per capita ' . $5,462
. Number of persons below poverty level _ - 159 (29.4% of total)
. Number of families below poverty level 29 (30.2% of total)

Based on the historical data shown on Figure 4, and assuming that the growth trend will remain
relatively linear, the population should continue to grow at a similar rate and reach a twenty year
population of approximately 635 in the year 2013. The population of the entire Wade-Hampton
census area in which Alakanuk is located is projected to grow at a rate of 3.1 % per year which
corresponds favorably to the projected average growth rate for Alakanuk.

The economy of the area is seasonal in nature, such that it is generally more active in the
summer than in the winter. This economic instability is one reason for such modest population
growth. A limited amount of permanent émployment is provided by the government and local
businesses. Other primary sources of income include revenue from seasonal commercial fishing
and governmental assistance. Villagers also provide for themselves by hunting; fishing,
trapping, and making native crafts.
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3.2.2 Government

The City of Alakanuk is a member of the Calista Native Corporation, and was incorporated as
a second class city in 1969. The city is currently governed by a seven member city council,
which consists of a mayor, a vice mayor, a secretary/treasurer, and four council members. The
comimunity also has a traditional council whose members are elected to serve terms ranging from
two to four years. The day to day operations of the City are supervised by a City
Administrator.

3.2.3 Economy

The economy in Alakanuk is primarily subsistence based, including hunting, trapping, fishing,
and gathering. Some cash income is generated by commercial fishing in the Yukon River and
the Bering Sea during the summer. Only a few full or part time year round jobs are available.
Primary employers include the City, the Safewater facility, the school, utilities, and local
businesses. Nearly all households are represented at subsistence fish camps during the summer
months.

As indicated by the 1990 U.S. Census, the average annual per capita income for the residents
of Alakanuk was approximately $5,462, and the average per household income was
approximately $17,708. Although the population continues to grow steadily, it is unlikely that
many jobs will be created, thereby increasing the unemployment rate.

The City government is primarily funded by the State of Alaska and revenues from the Safewater
facility, bingo, and a 3% sales tax. An analysis of the City’s annual operating budget, including
revenues and expenditures for different categories of government is included in Section 5.0 -
Financial Summary.

3.2.4 Land Status

Ownership of lands in the project area is generally divided between private individuals or
businesses, the Calista Native Corporation, and government entities. Appendix C contains tables
and maps showing land status by property number as derived through research conducted at the
Bureau of Land Management (BLM). Appendix D contains copies of the photographic base
maps which also correlate to the land status tables. The tables indicate persons or entities to
which the land was originally transferred or is in the process of being transferred by the federal
government through Section 14(c) of the Alaska Native Claims Settlement Act. Private or public
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property transfers subsequent to the original transfer from the federal government may not
necessarily be recorded with the BLM, and would not have been discovered in our research.
A complete title search should be conducted for properties of interest to this project. The title
search would indicate current ownership, and would provide descriptions of any easements which
may exist.

3.2.5 Growth Areas

The City of Alakanuk is situated along the banks of Alakanuk Pass, from its confluence with the
Yukon River and westward approximately 2.5 miles. The majority of the housing units and
commercial and industrial properties are located on the southern bank of the Pass, although
several residential houses, a store, and the closed cannery are located on the northern bank.
Most of the developed areas are north of Anderson Road as shown on the photographic base
maps attached in Appendix D.

As indicated in Section 3.2.1 of this report, and assuming the average growth trend over the past
twenty years continues, the population of Alakanuk should continue to grow at a modest rate of
approximately 3% annually, to an eventual twenty year population of approximately 635 in the
year 2013. According to the 1990 U.S. census, there were 139 residential housing units, of
which 120 were occupied. Several homes have been moved or are in danger of being destroyed
because of erosion problems caused by Alakanuk Pass. The Department of Housing and Urban
Development (HUD) plans to construct 21 new housing units on the south side of Anderson
Road during the summer of 1993. The proposed location of the new housing is shown on the
photographic base maps.

The area surrounding Alakanuk is designated as the Yukon Delta National Wildlife refuge, and
is primarily wetlands as shown on Figure 5. There are no adequate sources of construction
borrow materials nearby, and any new road construction would probably require importing
borrow material from upriver at a significant expense. As shown on the photographic base
maps, many of the areas along the existing roads are not currently developed. Because of the
expense of constructing new roads, it is expected that any new housing development would be
placed along existing roads.
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3.2.6 Household Surveys

A household survey of the residents of Alakanuk was conducted by VSW during the fall of
1991. A summary of the results of the survey was prepared by Dames & Moore in conjunction
with the Utility User Assessment. A copy of the Utility User Assessment and Household Survey
Summary report is included in Appendix E.

According to a summary of the survey results provided to us by VSW, 85 houscholds of a total
of 120 households responded to the survey. The survey summary indicates that the residents of
Alakanuk are eager to have improved sanitation facilities, and are willing to pay an average of
$72 per month for these services. As listed in our survey summary report, significant results
of the household survey include the following. Percentages provided below are based on the 85
households which responded to the survey.

. Approximately half of the homes surveyed are equipped with one or more of the
following: kitchen sink, bathroom sink, tub/shower.

. Approximately half of the homes are large enough to install a 6 foot by 10 foot
bathroom. :

. Nearly 60% of the residents are willing to add on to their homes to accommodate’
' a bathroom, if necessary.

. Over 80% of the residents believe the City should help pay for operation and
maintenance of a new system.

. Over 40% . of the residents would support an increase in the City sales tax to help
pay for operation and maintenance of a new system.

4.0 SUMMARY OF EXISTING UTILITIES

This section includes a brief description of the available utilities in Alakanuk, including the
sanitation facilities and power, telephone, and cable television. We have attached a copy of our
Operation and Maintenance Practices Summary Report in Appendix F. The report includes an
evaluation of existing operation and maintenance practices for the sanitation facilities in
Alakanuk, as well as a summary of fuel storage capacities and usage, a summary of aboveground
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fuel storage tank regulations, and an evaluation of the potential for recovering waste heat from
the AVEC power plant for use in institutional or residential heating.

4.1 SEWAGE COLLECTION, TREATMENT, AND DISPOSAL

Currently, only the school, washeteria and sauna, clinic, and the teacher’s housing have a piped
sewage collection system. Exterior piping is generally aboveground and insulated. Sewage from
these facilities is collected and piped to a centrally located pump station. The sewage is then
pumped by force main to a single cell total retention sewage lagoon which is located across
Anderson Road from the school. The sewage lagoon is approximately 125 feet by 265 feet.
Provisions for the addition of another cell of similar size were included in the 1983 design. The
lagoon was excavated to an elevation of four feet, with the height of the berm above the 15 foot
flood level. Based on conversations with local residents, the level of water during the annual
spring floodirg usually overtops the lagoon.

The capacity of the existing lagoon is adequate to treat the volume of sewage generated by the
facilities which are currently served by a piped collection system. However, if another cell of
the approximate size of the existing cell were added, the available storage volume would not be
adequate to treat the expected volume of sewage for the entire city if a piped system is
constructed. The lagoon is located in a fenced area across Anderson Road from the school, in
close proximity to residential housing. The location of the facility increases the potential for
odors from the lagoon reaching the general population, and also for human contact with the raw
sewage. If construction of a new lagoon is required due to upgraded facilities, a location further
away from the centrally populated areas should be considered.

Individual households and other facilities which are not served by the piped system currently use
a self-haul honeybucket system to collect sewage. During the summer of 1992, VSW conducted
a program to install individual bunkers at each house or business. Photographs of typical
bunkers are shown on Figure 6, and approximate locations of the bunkers are shown on the
photographic base maps in Appendix D. Residents dump their honeybucket waste into the
bunkers which are limed periodically. Each resident is responsible for maintaining their own
individual bunker. Prior to installation of the bunker system, residents disposed of their sewage
on the river ice, in natural depressions, along the river bank, or similar areas. Since the system
was installed, residents appear to be successfully maintaining the bunkers, and unsanitary
conditions caused by previous disposal practices have been reduced significantly.
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4.2 WATER SUPPLY, TREATMENT, AND DISTRIBUTION

Historically, drinking water in Alakanuk was obtained from rainwater and melted ice or snow.
Some residents still use these methods even though treated water is now available. Water for
the existing treatment plant is obtained from Alakanuk Pass. The raw water is pumped from the
Pass to the water treatment plant through an insulated 3 inch diameter copper pipe. The intake
line follows the shortest and most direct route to the water treatment plant, and thereby travels
over private property rather than in the streets or other public rights-of-way. During the
summer season, the water intake floats on the surface of the water. During the winter season,
the intake is placed through a hole in the ice which is covered by an insulated plywood box.
Because of this type of intake system, it is often difficult to maintain a constant and reliable
water source during spring breakup and fall freezeup. Photographs of the intake and water line
are shown on Figure 7. The quality of the raw water is generally fair, although the water is
highly turbid during the summer months. Residents report that once or twice per year the
treated water tastes salty, usually in conjunction with a high tide and high winds blowing in from
the Bering Sea. Reportedly, the salty taste is gone not long after the high winds subside.

The existing water treatment plant was constructed in 1976 under a VSW project. The facility
was renovated in 1984, and a flocculation unit with a settling chamber was installed. A
schematic diagram of the existing system is shown on Figure 8. As shown on the schematic
dragram, raw water first enters the flocculation chamber. Alum is then added to create flocs that
will settle by gravity, and Vanfloc is added to increase the size of the flocs and speed up the
settling process. The flocculated water then passes through a tank to allow the larger flocs to
settle out. The next step includes a graded sand filter which contains anthracite coal, silica sand,
and gamet sand to remove the smaller particles. After passing through the filter, the water is
disinfected using solid calcium hypochlorite, fluoridated, and the pH adjusted by adding soda
ash. The water is stored in a 200,000 gallon insulated holding tank. Photographs of the water
treatment system and holding tank are shown on Figure 9. -

According to the 1989 Public Health Service (PHS) report titled Alakanuk, Alaska, Water and
Wastewater System Feasibility and Cost Study, the water treatment plant was designed to treat
approximately 35 gpm, which is equivalent to 50,000 gpd. During our first site visit in
November of 1992, the operator reported that they were making water approximately 12 hours
per day at a rate of 12 gpm. During the second site visit in January of 1993, the operator
reported that they were making water approximately 6 to 7 hours per day at a rate of 20 gpm.

The washeteria and sauna, school, clinic, and teacher’s housing are currently served by a piped
water distribution system. The washeteria contains washers and dryers, and the sauna contains
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public showers, a toilet, and two saunas. Both facilities are attended by a clerk. Residents
purchase tokens to operate the available facilities. Cash receipts are deposited at the City office
daily. The washeteria is located in a building northwest of the water treatment plant and
adjacent to the water storage tank. Both the washeteria and water treatment plant are located
partially in Osier Street rather than on private property or within public rights-of-way. The
sauna is located in the same building as the water treatment plant.

The washeteria is equipped with a public watering point. Water is sold for $0.10 per gallon.
Residents may collect water themselves during the washeteria operating hours or have water
delivered to their homes for an additional $2.00 delivery charge. Operation and maintenance
personnel use a 400 gallon water truck to deliver water to the residents Monday through Friday.
Residents must call one day ahead of time to have the water delivered. The water truck
occasionally has difficulty getting to some of the residents due to muddy roads. and flooding
during the spring and summer. '

4.3 SOLID WASTE COLLECTION AND DISPOSAL

The City operates a fenced solid waste disposal site near the airstrip. Residents dispose of their
household trash in dumpsters which are scattered around town. City road maintenance personnel
are responsible for emptying the dumpsters periodically. According to the current operator, the
dumpsters require emptying approximately every two weeks. The city was provided a dump
truck when the fenced landfill was constructed under a PHS project in the early 1980s. Normal
collection practices inchide emptying the dumpsters into the dump truck with a front-end loader,

~and subsequently transporting the waste to the disposal site. The operator estimates that this

operation requires two men for seven hours. If the truck is not operating, the dumpsters are
individually transported to the solid waste site using the front-end loader.

It appears that the disposal site has not been operated properly in the past. Garbage is generally
dumped near the front of the fenced area and then driven over on subsequent trips. Ideally, the
site should be filled from the back to prevent potentially unsanitary conditions which could be
caused by human contact with the waste.

The City adopted an ordinance requiring each household and business to pay a $10 per month
user fee for solid waste collection and disposal. A copy of the ordinance is included in
Appendix G. According to City personnel, most of the residents pay the fee regularly.
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4.4 FUEL STORAGE CAPACITY AND USAGE

A complete breakdown of fuel storage and usage capacities and practices in Alakanuk and a
summary of current aboveground fuel storage regulations is presented in our Operation and
Maintenance Practices Summary Report which is included in Appendix F. In summary, there
are approximately 391,000 gallons of available fuel storage volume in Alakanuk. Approximately

" 335,000 gallons of fuel are used annually. Assuming 90% of the total required fuel is used

during the winter months (October through May), 301,000 gallons of storage.volume is required
over the winter. Therefore, there are approximately 90,000 gallons of available fuel storage
volume, primarily at the AVEC facility.

The Native Store supplies most of the fuel to residents for home heating and vehicle operation.
The store generally runs out of heating fuel each year during the spring, and occasionally runs
out of gasoline. Residents of neighboring villages sometimes buy their fuel in Alakanuk because
it is cheaper. Both the school and the City have their own fuel storage tanks. The City office
usually runs out of fuel each year in the spring. The school also supplies fuel to the Safewater
facility. The value of the amount of fuel used by the Safewater facility is deducted from the |
monthly invoice for water used by the school. Based on the amount of fuel used by the school
and Safewater facility annually, and on the volume of the school storage tank, we estimate that
there are approximately 13,000 gallons of additional storage volume available at the school
facility.

4.5 POWER, TELEPHONE, AND CABLE TELEVISION

Most of the residents of Alakanuk are provided power from AVEC’s generating facility which
is located near the center of town, on the south side of Anderson Road. The distribution system
is aerial, and serves residents on both the north and south side of Alakanuk Pass. Most of the
residents heat their homes with either fuel oil, wood, or a combination of both. Heating fuel
is currently sold at the Native Store for approximately $1.90 per gallon.

Telephone service is provided to the community by United Utilities, Inc. The distribution
system is aerial, and the lines are located on the same poles as AVEC’s power lines.

Cable television service via satellite is available to residents. The City took over operation of
the cable television system in November of 1992.
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5.0 FINANCIAL SUMMARY
5.1 CITY OF ALAKANUK FINANCIAL SUMMARY

Our previously submitted Financial Assessment Report, which is included in Appendix H,
presents a summary of our evaluation of the financial data provided by the City for fiscal years
1989, 1990, and 1991. Our evaluation included a summary of the City’s financial recording and
reporting practices in regard to total City operations, and specifically for the existing sanitation
facilities. Based on our review, it appears that during this period, the City kept adequate
financial records and complied with regulations regarding financial reporting requirements and |
appropriation of government funds. In addition, attempts are being made by City personnel to
improve daily accounting practices, and to more accurately track revenues and expenditures for
the Safewater facility and for general City operations. The annual financial statements and
accounting procedures are acceptable from an accounting perspective, according to a 1989 audit
performed by the accounting firm of Mikunda, Cottrell, and Co. As indicated by the financial

~ statements for 1989, 1990, and 1991, the City has operated their sanitation facilities at a profit;

however, total City government expenditures exceeded revenues in all three years. Improved
sanitation facilities will require more detailed tracking of revenues and expenditures, and will
require the City to collect user fees regularly.

5.2 UTILITY CONSUMER COST SUMMARY

A complete breakdown of costs for the utilities currently available in Alakanuk is presented in
our Utility User Assessment and Household Survey Summary Report which is included in
Appendix E. In summary, the typical resident who subscribes to all available utilities including
power, telephone, cable television, water delivery, home heating fuel, and mandatory solid waste
disposal pays an average of $351 per month. The average mbnthly fee for telephone service
($150) as provided by United Utilities, Inc. most likely includes businesses and is therefore
somewhat high. Considering this, the average estimated utility cost provided by residents during
the VSW household survey ($269 per month) compares favorably with our estimated amount.
Based on conversations with local residents prior to the preparation of the Utility User
Assessment Report, the average resident pays approximately $68 per month to have water
delivered from the water treatment plant. After submittal of the report, several residents
indicated that this number was probably high. Based on subsequent conversations with residents,
we estimate that the average resident probably pays approximately $20 to $30 per month to have
water delivered.
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The total values presented above and in our Utility User Assessment Report are only applicable
to residents who subscribe to all of the available utilities. In reality, most of the residents
subscribe to only a few of the utilities; therefore, the average monthly cost would be
significantly less for those residents.

5.3 FUNDING SOURCES

There are several different funding sources from which the City of Alakanuk may be eligible for
assistance for construction of water and sewer capital improvements. The following subsections
present a description of each potential source.

5.3.1 Village Safe Water

The goal of the VSW program is to provide rural Alaskan communities with safe and sanitary
water, sewer, and solid waste systems in order to improve the quality of life. The VSW
program is operated through ADEC, and funding for particular projects is granted through
legislative appropriation. Grants of up to 100% of sanitation project capital costs are available.
Approximately 24 million dollars are available for appropriation during fiscal year 1993.

Applications for VSW grants are submitted in September of each year. Each application must
include a cover letter and a resolution adopted by the City council stating that the requested
improvement is the first priority of the City. Different sections of the application are given
point values, and the applications are scored by VSW during their evaluation, Once the
applications are scored, they are sent by VSW to the state legislature for consideration. After
funding allocations are approved by the legislature, the funds are usually released near the
beginning of the following fiscal year. '

Once funding is approved and released by the legislature, the projects and funds are administered
by the VSW program. The City which receives the funds must prove that they are able to
financially and managerially operate and maintain the facilities. To meet these requirements,
the City must employ qualified personnel to operate and maintain the facilities. Preferably,
personnel should be trained and certified through ADEC. Appropriate training and certification
also increases a community’s chances of obtaining capital improvement funds. The City must
also maintain an 80% collection rate of user fees. Adequate funds to cover the operation and
maintenance of the facilities must be generated by the user fees collected from the residents.
VSW funds are allocated only for the initial capital costs related to the construction of improved
facilities and not for day-to-day operation and maintenance,
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5.3.2 Alaska Department of Environmental Conservation
5.3.2.1 Revolving Fund Program

The ADEC Revolving Fund Program subsidizes wastewater projects only. The program
provides loans with a 20-year payback period. Interest rates are based on 75% of the current
municipal bond rate. Approximately 4 to 6 million dollars are available annually. In order to
qualify for these loans, the community must be incorporated as at least a second class city and
be able to demonstrate the financial capability to pay back the loan.

ADEC sends out an annual questionnaire to various communities explaining the Revolving Fund
Program. Interested communities apply by submitting a completed questionnaire and
coordinating with ADEC. Applicants are ranked on a criteria system which was developed by
ADEC.

5.3.2.2 Municipal Grants Program

The Municipal Grants Program provides funding for water and wastewater projects. Grants for
up to 50 % of sanitation project capital costs are available. Approximately 12 million dollars are
available annually. To be eligible, the community must be incorporated as at least a second
class city. Tie community must also provide 50% matching of non-federal grant funds. |

To quality for the Municipal Grant Program, the applicant must complete a survey sent out by
ADEC. The ADEC staff ranks the projects and submits recommendations to the governor and
legislature. If the survey is selected, than a formal grant application is completed and evaluated
prior to the distribution of funds.

5.3.3 Department of Community and Regional Affairs

5.3.3.1 Rural Development Assistance Program

The Rural Development Assistance Program provides funds for water and wastewater projects.
Grants of up to $100,000 are available. Approximately 1 to 7 million dollars are available

annuaily, subject to legislative funding each year. To be eligible for the grants, the community
must have a population of less than 2,500 and be a recognized public body.
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To obtain a grant through the Rural Development Assistance Program, the comfnunity must
complete an application. The Department of Community and Regional Affairs (DCRA) reviews
the application and provides suggestions for improving the submittal. The application is then
revised and resubmitted by the community. Applications are due by December of each year and
are reviewed by the state DCRA staff and scored by the grant review committee.

5.3.3.2 Community Development Block Grant Program

The Community Development Block Grant Program provides funds for water, wastewater, and
solid waste projects. Grants of up to $200,000 for sanitation capital project costs are available.
Approximately 2 million dollars are available annually. The community must be at least
incorporated as a second class city, and meet federal low-to-moderate income levels.

To obtain funds through the Community Development Block Grant Program, an application must
be completed and returned to DCRA. Applications are due by January of each year, and are
reviewed by the state DCRA staff.

5.3.4 U.S. Envirommental Protection Agency

In general, the U.S. Environmental Protection Agency (EPA) funds these types of projects
through the Indian Set Aside provisions of Section 518 of the Clean Water Act of 1987.
However, all of the funds authorized under this act have previously been allocated. The projects
funded under this Act are limited to wastewater improvements. Improvements to water or solid
waste systems cannot currently be funded through the EPA.

5.3